With increasing interest in studies evaluating treatment outcome in children with attention deficit hyperactivity disorder (ADHD), there is a need for treatment-sensitive instruments that are feasible, yield valid and reliable scores, and measure outcome in a "time-locked" and "situation-and symptom-specific" manner. These instruments are needed to evaluate the outcome for which the treatment is targeted at specific settings (e.g., school), specific times of day (e.g., the late afternoon or early evening medication dose), and specific symptoms (e.g., hyperactivity). The Telephone Interview Probe (TIP) was developed to meet this need for outcome research with children with ADHD. The present study evaluated the feasibility, reliability, validity, and treatment sensitivity of scores on the TIP scales (Inattention, Hyperactivity-Impulsivity, Oppositional Behavior, and Problem Situation). Psychometric properties of the TIP were evaluated using classical test theory, as well as generalizability theory. The TIP proved to possess all the attributes required for use in large-scale treatment studies.
B
ehavior rating scales play a major and often exclusive role in the assessment of treatment outcome (e.g., Schachar & Tannock, 1993) . Alternatives to rating scales such as computerized tests of attention and direct observation of behavior are occasionally used in research but rarely in clinical practice because they are laborious and costly. Although many rating scales yield scores with adequate psychometric properties, they are limited in several important ways. Many rating scales were developed as diagnostic tools rather than change measures. Consequently, they require that an informant provide an impression of a child's behavior over an extended period of time (e.g., "Has your son been restless over the past six months?") rather than ratings over a specific time frame and in a specific setting. These limitations are problematic, because many current treatments target specific symptoms (e.g., inattention, impulsiveness, hyperactivity, oppositional symptoms), within specific settings (e.g., home, school), while focusing on specific times of day (e.g., nighttime routine). This is particularly noteworthy given the increasing range of pharmacological options with different time courses (e.g., Concerta, Adderall). Therefore, there is a need for measures that are sensitive to these factors. Treatment outcome measures must also be feasible, yield reliable and valid scores, and demonstrate sensitivity to change prior to being incorporated in outcome research (Hays, Anderson, & Revicki, 1993; Streiner, 1993) .
The Telephone Interview Probe (TIP) was developed to measure treatment response in children with attention deficit hyperactivity disorder (ADHD). It is a semistructured interview in which the interviewer can discuss behaviors of concern and guide the informant's ratings according to the demands of the TIP. The TIP was designed to have the strengths associated with rating scales (e.g., good psychometric properties) and is novel in that it is "time locked," "situation specific," and "symptom specific." The time frame for each TIP is a single day and is divided into two distinct time periods (i.e., prior to and after school for parents, before and after lunch for teachers). This approach ensures the time-locked nature of the instrument. Situational specificity is ensured by the development of two parallel versions. One version is used to assess behavior in the home environment and one to assess behavior in the school environment. The informant (parent or teacher) is encouraged to rate behavior only as he or she observes it in that particular environment (i.e., not to be influenced by others' accounts of behavior in different settings). Finally, core symptoms of ADHD, oppositional behavior, and problem situations (i.e., problematic interactions between the parent or teacher and the child) are measured on both versions of the TIP, making the instrument able to address effects in certain symptom domains.
The current study was designed to examine the psychometric properties and utility of TIP scores in treatment outcome studies of children with ADHD. We examined the four TIP scales' score reliability (i.e., whether the test consistently yields scores that are reproducible under various conditions), validity (i.e., whether the test measures what it is supposed to measure), and treatment sensitivity. To evaluate treatment sensitivity, we evaluated the instrument's ability to detect change over time. This is essential because an instrument may give reliable and valid scores but be unable to detect change (Guyatt, Deyo, Charlson, Levine, & Mitchell, 1989) . Finally, the feasibility of this new instrument was explored.
In addition to reliability statistics derived from classical test theory, this study also used generalizability theory in the assessment of reliability. The basic assumption of generalizability theory is that there exist multiple potential sources of error in each observed score. In classical test theory, each form of reliability (intraobserver, interobserver, test-retest, etc.) identifies and quantifies only one source of error, whereas generalizability theory provides a means of combining all sources of variability into a single study. Cronbach, Gleser, Nanda, and Rajaratnam (1972) introduced generalizability theory, and the use of this statistical technique has steadily increased over the past 30 years. A systematic search of the PsycINFO database using the search term generalizability theory found 29 citations in the 1970s, 63 citations in the 1980s, and 112 citations in the 1990s. Earlier citations appeared mostly in measurement and statistical journals, whereas later articles were more often found in applied behavioral science journals. For a more detailed overview of generalizability theory, see DeShon (2002) ; Shavelson and Webb (1991); and Shavelson, Webb, and Rowley (1989) .
Method Participants
A total of 113 participants, 93 boys and 20 girls, participated in the development of the TIP and the evaluation of its scores' psychometric properties. All the children were referred to a long-term treatment study for children with ADHD being conducted in a large urban center in Canada. These children were recruited from a range of settings; approximately one third came from school boards, one third from primary care physicians, and the remaining third from other sources (e.g., mental health agencies, advertisements, word of mouth). Diagnoses were established by semistructured interviews based on the criteria of the third revised edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R; American Psychiatric Association, 1987; see Schachar, Tannock, Cunningham, & Corkum, 1997) and conducted with the children's parents and teachers. Of the 113 children, 103 were diagnosed as having pervasive ADHD and therefore were eligible to participate in the treatment study. The criteria for pervasive ADHD were that a child meet full DSM-III-R diagnostic criteria in one setting (home or school) according to one informant (parent or teacher) and displayed at least five of eight DSM-III-R symptoms of ADHD in the other environment. The study was limited to children with pervasive symptoms to increase the possibility of change in both settings. The remaining 10 children did not reach criteria for pervasive ADHD. Of these 10 children, 5 were diagnosed as home situational and 3 as school situational, and 2 did not show significant symptoms in either environment. Four of the 103 children diagnosed as having pervasive ADHD were not considered suitable for outpatient treatment because of the severity of their comorbid disorders. Ninety-one of the remaining 99 children participated. Participation included random assignment to methylphenidate or placebo as well as random assignment to a parent training or parent support group (for further details, see Schachar et al., 1997) .
As expected in a clinical sample, children exhibited a range of comorbidities on the basis of the parent and/or teacher interviews, including oppositional defiant disorder (47%) and conduct disorder (14%). Forty percent of the total sample was diagnosed with learning disabilities on the basis of a standard score equal to or less than 78 on the reading and/or arithmetic subtests of the Wide Range Achievement Test (Jastak & Wilkinson, 1984) . The average estimated IQ was 108.7 (SD = 14.9) and ranged from 74 to 149 (Wechsler, 1974) . The sample was representative of the surrounding community in terms of racial, ethnic, and socioeconomic characteristics.
Instrument
The TIP allows separate ratings of each core symptom of ADHD (inattention, impulsiveness, and hyperactivity), oppositional behavior, and problem situations for both the morning and afternoon or evening of a particular day. The parent and teacher versions use similar formats but are adapted to reflect their particular settings (i.e., home and school). The semistructured interviews were administered over the telephone to parents and to teachers at the end of each day. A copy of the TIP can be obtained from the authors. The TIP consists of two sections, as described below. Section 1. The first section is divided into two parts (A and B) and covers behavior in the morning only. In Part A, the parent or teacher is asked to rate the severity of six problem situations that he or she incurred during morning routines (e.g., for parents, getting out of bed, getting dressed, eating the morning meal, doing morning chores, getting off to school, getting along with siblings and parents; and for teachers, arrival routines, getting materials ready for lessons, doing group work, doing individual seat work, coming in and settling after morning recess, getting along with peers). Each problem situation is rated on a 6-point adjectival scale that is end anchored and ranges from 0 (no problem) to 5 (major problem). The items included the six events in each environment that were considered the most difficult for children with ADHD and that could be observed on a daily basis. This section of the TIP was modeled on the Home and School Situations Questionnaire (Barkley, 1990) .
Part B of Section 1 requires that the parent and teacher rate the severity of the child's core ADHD symptoms and oppositional behavior for the morning only. This section is identical for parents and teachers. There are 12 items reflecting the core symptoms of ADHD. For the purpose of administration, these items are subdivided into three categories (with 4 items in each category) covering attention (e.g., listening, concentrating), hyperactivity (e.g., fidgety or squirmy, cannot remain still), and impulsiveness (e.g., interrupts or intrudes, difficulty awaiting turn). An additional 4 items reflecting symptoms of oppositional behavior (e.g., blames others for his or her mistakes, argumentative) are also included on the TIP. Items included in this section are based on both the DSM-III-R and the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994).
Section 2. The second section of the TIP has a similar format to the first section, except that it focuses on the afternoon for teachers and the evening for parents. Part A includes problem situations that are relevant to the specified time frame (for parents, getting home from school; eating the evening meal; doing homework, chores, or lessons; getting ready for and going to bed; and getting along with siblings and parents; and for teachers, coming in from lunch break, getting materials ready for lessons, doing group work, doing individual seat work, coming in and settling down from afternoon recess, and getting along with peers). Part B is identical to Part B in Section 1 and asks the informant to rate the severity of the child's core symptoms of ADHD and oppositional behavior in the afternoon (teachers) or evening (parents).
Administration
The study was approved by the institutional ethics review board. Prior to participating in this study, all parents provided informed written consent, and children, when appropriate, provided verbal assent. Teachers provided verbal consent to being audiotaped. At the time of the diagnostic interviews, all parents and teachers were provided with copies of the TIP. A time was arranged at the end of the school day for teachers and in the evening after the children's bedtimes for parents. Four 15-minute time periods were scheduled over a 2-week period to complete four TIPs with the children's parents and teachers. It was not necessary that the parents and teachers pick the same day within this 2-week time period. The research assistant who administered the TIP would call the parent or teacher at the preset time. The instructions were repeated to the informant prior to administering each section of the TIP. Throughout the administration, research assistants reminded informants of the time frame and asked informants to elaborate on their decisions for particular ratings to ensure that full understanding of the instructions had been obtained. Because the TIP was designed to be a semistructured interview rather than a questionnaire, the interviewer could discuss reasons for the informant's ratings and help the informants make their ratings. Audiotapes of each TIP were made and checked for adherence to the administration protocol.
Training Procedures
Each research assistant was provided training, which took approximately 5 hours. They were provided with a manual to review and had to conduct six practice interviews (three with parents and three with teachers) with a previously trained interviewer. Feedback was provided on these interviews. Once they began to independently conduct TIPs, a trained interviewer reviewed their first five interviews, and meetings were conducted to address any concerns. The research assistants were also trained to avoid providing counseling to the informants. After this initial training period, the research assistants' tape recordings of the interviews were randomly checked for adherence to the protocol.
Measures
Survey Diagnostic Instrument-Revised (parent and teacher versions) . The Survey Diagnostic Instrument-Revised (SDI-R; Boyle et al., 1987) was chosen to evaluate the construct validity of TIP scores. Like the TIP, the SDI-R was completed during the baseline period prior to the study's randomization procedure. Both internalizing (overanxious disorder, depression, and separating anxiety) and externalizing (attention deficit disorder, oppositional defiant disorder, and conduct disorder) childhood psychiatric disorders are covered on the SDI-R. The items on the SDI-R are derived from the DSM-III-R. Informants rated the presence of symptoms for these disorders on a 3-point scale. The SDI-R covers child behavior during the previous 6 months. This measure has been standardized on a large sample of children in Ontario, Canada, who were comparable with the sample of children in the present study. Only the externalizing scales were used to explore construct validity.
Procedure
After the child assessment and parent and teacher interviews, four TIPs were administered to the parents and teachers over a 2-week period. The 91 children who participated in the treatment study were evaluated for treatment response at 4 months. At 4 months, 37 of the 46 children (80.4%) assigned to methylphenidate continued to take this medication, and 29 of the 45 children (64.4%) assigned to placebo continued to take this pill (for details, see Schachar et al., 1997) . All children who adhered to their original pill assignments were involved in the 4-month follow-up. At this point, the TIP was readministered following the same procedure as at baseline. The data were collected on the basis of parents' and teachers' observations of the children's behavior on their current medications (methylphenidate or placebo). Streiner and Norman (1995) describe in detail the basic structure of the analyses used in the present study. These analyses centered on the following five issues: (a) instrument development, (b) reliability, (c) validity, (d) treatment sensitivity, and (e) feasibility.
Analyses

Results and Discussion
Instrument Development
The first step in evaluating the TIP was to conduct a factor analysis of all the items, which represent the core symptoms of ADHD. The 12 items constituting the core ADHD symptoms on the TIP were factor analyzed using principal components with varimax rotation for both the parent and teacher TIPs. The decision to use this type of factor analysis was based on the fact that we wanted to determine the number of independent factors that result from the ADHD symptom items on the TIP (i.e., the DSM-III-R has one factor and the DSM-IV has two factors). We also did not have an a priori notion of the number of factors that would result from this analysis and thus decided to use an exploratory rather than a confirmatory factor analysis. Data are presented for the analyses that summarize across time (morning and afternoon or evening) and across administration (1 through 4); however, preliminary analyses run for each administration yielded similar factor structures. Factors were extracted on the basis of the eigenvalue one test and the Cattell scree test. These two tests indicated that a two-factor solution was the most parsimonious with the data. This twofactor solution accounted for 69.9% of the variance for the parent TIP and 68.4% for the teacher TIP. Each of the remaining factors accounted for less than 10% of the variance. Table 1 shows the factor pattern coefficients for the 12 items. It is apparent from this table that the two factors represent an inattention factor and a hyperactivityimpulsivity factor for both the parent and teacher TIPs. On the basis of the factor analysis, only 1 item shifted from its original a priori assignment within the category of impulsiveness (i.e., shifts from one activity to another) to fall within the inattention factor. This was found on both the parent and teacher versions of the TIP and is consistent with current DSM-IV diagnostic criteria, in which the symptom "shifting activities" is included under the inattentive symptoms. The factor structure demonstrated in Table 1 clearly maps onto the present diagnostic classification of ADHD in the DSM-IV, which has two factors (one for inattention symptoms and one for hyperactive-impulsive symptoms). For all subsequent analyses, these two scales for core ADHD symptoms (inattention and hyperactivity-impulsivity) as well as one scale for oppositional behavior and one scale for problem situations were used.
Second, the means, standard deviations, and endorsement frequency of each scale were examined. Table 2 shows the means, standard deviations, and ranges for each scale on the parent and teacher versions of the TIP. The means for all items of the parent and teacher versions ranged from 1.18 to 2.50. The standard deviations tended to be as high as the means, which indicates that the scores were skewed to the low end of the scale. The range of scores on all the scales was generally from 0 to 5, which indicates that the rating scale was used as a continuum, with all points being endorsed at some frequency. No items suffered from low endorsement frequency or restriction of range of endorsement. This is important because items that suffer from low endorsement frequency and/or restriction of endorsement range are known to detract from the psychometric properties of scale scores (Streiner, 1993) . Given the basic statistical properties of the items discussed above, it would seem reasonable to retain all items on the TIP. Note: Numbers in bold indicate the coefficient which has the highest factor loading for each item.
Finally, the situational specificity of the TIP was examined by computing the correlations between the scores on the parent and teacher versions of the TIP. To confirm that the parent and teacher versions of the TIP provided unique information, we examined Pearson's correlation coefficients of the scales summed across administration and time of day for both versions. As expected, these correlations did not indicate a statistically significant relationship between these two versions for any of the four scales (Inattention, Hyperactivity-Impulsivity, Oppositional Behavior, and Problem Situations). The correlations ranged from -.15 to .05. The lack of correlation between parent and teacher scores demonstrates the situational specificity of the parent and teacher versions of the TIP and is consistent with a large body of research that demonstrates that ratings for a particular child from parents and teachers tend to be highly discrepant (Mitsis, McKay, Schulz, Newcorn, & Haliperin, 2000) . 
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Reliability
The first step to examining the reliability of the TIP scores was to assess the homogeneity of the scales. This was deemed necessary because we were interested in the overriding constructs (e.g., attention, impulsivity-hyperactivity), rather than the individual items. Cronbach's α coefficients for scores from each scale in both the parent and teacher TIPs are included in Table 3 . These statistics were computed by averaging across all four administrations for each item. All these reliability coefficients ranged from .90 to .95. Given that these values fell above the standard cutoff of .70 (Streiner, 1993) or, alternatively, .80 (Henson, 2001) , the items on each scale of the TIP appear to be highly related. These analyses were recomputed for each single administration of the TIP, and the coefficients ranged from .81 to .90, also well above the standard cutoff. The α value of each TIP scale without each item was examined to determine if any of the items detracted from the scales' overall homogeneity. There was no instance in which the removal of a specific item increased homogeneity. All further analyses were conducted with the four scales (Problem Situations, Inattention, Hyperactivity-Impulsivity, and Oppositional Behavior) rather than the individual items.
On the basis of generalizability theory, a generalizability study was conducted to determine the extent to which each of the variables (i.e., child [n = 91], time [morning and afternoon or evening], and administration [1 through 4]) influenced the score on the TIP. Generalizability studies were conducted separately for parent and teacher data, with the outcomes of the analyses being the four TIP scales. For the generalizability coefficients, repeated-measures analysis of variance procedures were used with each child as the object of measurement (i.e., facet of differentiation) and the facets of generalization being administration and time. Tables 4 and 5 provide the variance components which resulted from these analyses.
The generalizability coefficients indicate that the main source of variance in measurement for both the parent and teacher TIPs and across all four scales (Inattention, Hyperactivity-Impulsivity, Oppositional Behavior, and Problem Situations) can be attributed to the variance component of child. Across the scores of the four scales of the teacher TIP, approximately 70% to 78% of the variance was accounted for by the child factor, whereas for the scales of the parent TIP, 61% to 68% of the variance was accounted for by this factor. This indicates that most of the variability in the measurement, as expected, was due to systematic differences among children and therefore indicates successful discrimination among the children.
From the generalizability coefficients tables, we see that the teacher coefficients were generally higher than the parent ones, but all coefficients were in an acceptable range (.53 to .78). Also, the time facet was larger in the parent data than in the teacher data. This indicates that there was a difference in the children's behavior between morning and afternoon or evening for parents but not for teachers. The time component accounted for less than 1% of the variance in the teacher TIP scores but 5% to 12% for the parent TIP scores. For both the parent and teacher TIP scores, another important source of variation was the administration-by-child interaction (for the parent TIP, 11% to 24%; for the teacher TIP, 15% to 23%) and the time-by-child interaction (for the parent TIP, 8% to 17%; for the teacher TIP, 6% to 10%). This indicates that there was large variability in child behavior across administrations and times. The results of the generalizability study confirm the usefulness of the TIP's original design and administration procedures. In particular, these results underscore the need for an instrument that can capture variation across time of day and across administration. This is an important finding because it confirms that the TIP is sensitive to the well-known variation in child behavior over time and across setting and type of behavior.
A decision study was conducted to determine the optimal number of administrations of the TIP (see Tables 6 and 7 ). This procedure involves estimating the reliability of the instrument as if fewer than the standard four administrations had been conducted. The results indicated that if the number of administrations was reduced, the generalizability coefficient would also be reduced from the .80 to .88 range found with four administrations (i.e., for three administrations, .76 to .86; for two administrations, .71 to .82; and for one administration, .56 to .72). On the basis of these results, it appears that the most reliable number of administrations for the TIP would be four; however, the administration of two TIPs would result in generalizability coefficients greater than the standard acceptable level of .70. With this information, Table 8 documents the correlations between the TIP and the SDI-R (i.e., the four scales on the TIP were correlated with the three externalizing scales of the SDI-R, separately for both parent and teacher instruments). All relevant correlations fell within the suggested range of .30 to .70 and as such indicate that the new measure is most likely measuring a similar construct but is also providing unique information.
Treatment Sensitivity
The treatment sensitivity of the TIP was measured through examining the change in parent and teacher ratings on the TIP for those children who were randomly assigned (triple-blind randomized control trial) to placebo or short-acting methylphenidate 182 Educational and Psychological Measurement and who adhered to their assigned groups for 4 months. There were 36 children in the methylphenidate group and 28 in the placebo group. The children took their medications twice a day, once in the morning and once at lunchtime. Given that methylphenidate has a half-life of 4 hours, it was expected that the medication would change behavior only in the school environment (not in the home environment). The data were examined separately for the parent and teacher TIPs and for each scale through analyses of covariance of change, with the baseline measure as the covariate. (See Schachar et al., 1997 , for details of the randomized control trial and additional analyses.) For the teacher data, there was a statistically significant difference between the two groups at 4 months on all of the scales, with less challenging behavior reported for the children in the methylphenidate group. The effects sizes based on partial η 2 were as follows: Inattention scale = .20, Hyperactivity-Impulsivity scale = .17, Oppositional Behavior scale = .17, and Problem Situations scale = .17. The effect sizes indicated that all four areas were similarly affected by medication. For the parent data, the two groups did not differ at the 4-month assessment point on any of the four scales of the TIP. The effects sizes were all zero or close to zero: Inattention scale = .00, HyperactivityImpulsivity scale = .03, Oppositional Behavior scale = .00, and Problem Situations scale = .01. These findings highlight that TIP results were sensitive to the expected situation specificity of methylphenidate effects: The teacher TIP detected behavioral changes due to medication, whereas the parent TIP did not detect differences, because the medication would not have been active during the time of parent ratings.
Feasibility
To assess fidelity, the TIPs were audiotaped with permission of the informants. A random selection of 25% of all TIPs was reviewed by a person trained in TIP administration. It was found that all of the interviewers administered the TIP per protocol. Note: ADHD = attention deficit hyperactivity disorder; ODD = oppositional defiant disorder; CD = conduct disorder.
In all cases, sufficient explanation and probing occurred as to ensure that the informants understood the questions. Utility was evaluated by examining the demands of administering the TIP. The TIP takes approximately 15 minutes to administer for each of the four administrations. There is minimal scoring required and minimal training necessary for interviewers. Also, the mode of administration (over the telephone) was chosen because it has been shown to be more economically feasible than face-to-face interviews (Siemiatycki, 1979) and to result in fewer missing data than mailed questionnaires.
Conclusion
The TIP possesses many of the characteristics that would make it a valuable tool for use in treatment evaluation studies of children with ADHD. The original design of the TIP is supported by the present findings, which underscore the need for an instrument that can tap various symptoms (i.e., in particular environments, at certain times of the day). As well as the design of the TIP, the psychometric profile of the instrument underscored the potential use of the TIP in treatment studies. The instrument was found to yield scores that were reliable, valid, and sensitive to treatment. Additionally, the TIP is economical and feasible for use in treatment studies. On the basis of the generalizability theory analyses, we also found that our a priori decision of four administrations was better than fewer TIP administrations. However, two administrations of the TIP would result in a generalizability coefficient greater than the acceptable standard of .70.
The results of the current study suggest that the TIP might be well suited for use in treatment studies for children with ADHD. The TIP is sensitive to many of the inherent factors in treatment (i.e., many treatments are focused on specific behaviors in certain settings and at particular times of day). For example, some medications have short-term effectiveness (e.g., 4 hours), and their effects may be noticed only in one setting (e.g., school). Also, the TIP could prove useful in the evaluation of behavioral interventions that are focused on modifying specific behaviors (e.g., inattention) within a particular context (e.g., during reading instruction in the morning). The semistructured nature of the administration of the TIP allows for an opportunity to train informants to be more astute observers of behavior.
